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ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1966. It is the sixteenth report in a series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1977 stations was 
occupied during 11 monthly multivessel cruises over a survey area 
which extended from Pt. Reyes, California to Pt. San Juanico, 
Mexico and seaward to several hundred miles. The data are listed 
in a series of 6 tables; the background, methodology, and 
information necessary for interpretation and quantitative 
analysis of the data are presented in an accompanying text. All 
pertinent station and tow data, including volumes of water 
strained and standard haul factors, are listed in the first table. 
Another key table lists, by station and month, standardized counts 
of each of the 156 larval fish categories identified from survey 
samples. This and previous and subsequent reports make the 
CalCOFI ichthyoplankton and station data available to all 
investigators and serve as guides to the newly developed computer 
data base. 


INTRODUCTION 


This report, the sixteenth of a series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFI) 
joint biological-oceanographic survey cruises conducted in 1966. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
sagax) and the environmental factors that may play a role in such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps, Institution of Oceanography (S10), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea_ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Data resulting from CalCOFI surveys in 1966 have been 


published in a number of forms. Hydrographic data (Univ. of 
Calif., SIO, 1968, 1969) and zooplankton volumes (Smith, 1971) 
were presented in standard formats. Distributional maps of 


larvae of 5 taxa taken on CalCOFI surveys during 1966 are 
presented in the CalCOFI Atlas series: jack mackerel (Trachurus 
symmetricus) and Pacific hake (Merluccius productus), Ahlstrom, 
1969; Pacific sardine (Sardinops sagax), Kramer, 1970; rockfish 
(Sebastes spp.), Ahlstrom et al., 1978; northern anchovy 
(Engraulis mordax), Hewitt, 1980. 


A computer data base for eggs and larvae of sardine and 
anchovy, for larvae of hake, jack mackerel and Pacific mackerel 
(Scomber japonicus), and for eggs of Pacific saury (Cololabis 
saira) was established in 1969. The development of a data base 
for other fish larvae is a complex undertaking because competency 
of identification has evolved steadily over the past 38 years. 
We began the task of producing a CalCOFI ichthyoplankton data 


base and associated data report series in 1983. All available 
original records for 1966 were subjected to an extensive 
verification and editing process to produce this report. This 
and previous (Ambrose et al., 1987a,b,c; 1988; Sandknop et al., 
1987a,b; 1988a,b; Stevens et al., 1987a,b,c; 1988; Sumida et al., 
1987a,b; 1988) and subsequent reports make the CalCOFI 
ichthyoplankton and station data available to all investigators 
and serve as guides to the computer data hbase. The data base 
will be modified when additional errors are discovered and when 
composite taxa from the earlier years are reidentified. These 


reports are the fundamental reference documents against which 
subsequent changes in the data base can be compared. 


SAMPLING AREA AND PATTERN 


In 1966, CalCOFI survey cruises were conducted at monthly 
intervals, except for part of March. A total of 1977 | stations 
included in this data base was occupied on 11 cruises, with an 
average of 180 stations per cruise (range 80-236). Coverage of 
the survey station pattern varied among cruises and the entire 
survey area was not covered on any single cruise (Figures 1-12, 


Table 1). Waters off northern California (lines 40-57) were not 
occupied in 1966. Sampling off central California (lines 60-77) 
was conducted on six of the eleven cruises: in January, late 


March-April, June, July, October and December. The area between 
Pt. Conception, California and Pt. San Juanico, Baja California 
(lines 80-137) was surveyed on seven cruises. Line 120 off Punta 
Eugenia, Baja California, was the southernmost line surveyed in 


February and September, and line 103 the southernmost line 
covered in June. Coverage extended seaward to station 140 
(approximately 350-460 miles offshore) on lines 90 and 93 in 
December (Cruise 6612) but typically did not extend beyond 
station. 90 or 100 (approximately 160-300 miles offshore) on most 
cruises~. Some inshore stations were occupied during 1966 which 
were not covered on early CalCOFI surveys. These stations are 
included in the data base (Table 1) but omitted from the station 
plots (Figures 2-12). 


Three vessels were employed on these cruises: the Alexander 
Agassiz of SIO, the Alaska of CDFG, and the David Starr Jordan of 
NMFS. One or two vessels participated on each cruise, with the 
Agassiz employed on six cruises, the Alaska on one cruise (6604) 
and the Jordan on nine (Univ. of Calif., SIO, 1968, 1969). 


Cruise 6611 was not a CalCOFI cruise but a Scripps Tuna 
Oceanography Research (STOR) cruise numbered TO-66-1 conducted 
aboard the NMFS vessel David Starr Jordan. Coverage extended 
from north of Descanso Bay, Baja California (line 97) to the area 
off Cape San Lucas, Baja California (line 153), seaward to 
station 60 on about half of the southern end of the pattern (Fig. 
aS) ie Plankton samples collected from this cruise were processed 
by NMFS as standard cCalCOFI samples, and the resulting 
ichthyoplankton data were included in the CalCOFI data base. 
Summary reports for this cruise are published in Univ. of Calif., 
SIO (1967). 


SAMPLING GEAR AND METHODS 


The standard CalCOFI net ysed som) 949) -Eo 1969) whadis tals =l—m 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 


lcalcoFI lines (Figure 13) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 
Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 
plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 
a station number ending in "5" so that stations are 20 miles 


apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 


bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 
Kramer et al., 1972, for further details). 


The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 
to. filter a constant amount of water per depth interval (ca. 
3m-/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 
weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 
(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 
stray of the towing cable was recorded every 30 seconds and 
maintained at 45° (+3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 
tow. Detailed descriptions of gear and methods are given by 
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson 
(Loa 


LABORATORY PROCEDURES 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPEE) 1953. (and. Kraner eb nal yes Lod2)i Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1966 are 
presented graphically in Smith (1971). 


Sorting involved the removal of ichthyoplankton from the 


sample and identification and separation of: eggs and larvae of 
Pacific sardine and northern anchovy; larvae of Pacific hake; and 
eggs of Pacific saury. In 1966, only one sample was fractioned 


using a Folsom plankton splitter (McEwen, et al., 1954) prior to 
sorting. This sample was collected on Cruise 6606, station 63.80 
(see Table 1). 


A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m” of water strained per meter of depth fished. Lf 
the vertical distribution of the species has been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 
formula: 


SHF = 10 D 


where D depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 


cable length (m) 


V = total volume of water (m?) strained 
during the haul 


V=Reaep 


total number of revolutions of the current 
meter during the haul 


=; 
=y 
(0) 
i) 
(00) 
w 
Il 


a = area (m7) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1966. Detai.ied 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to _ known 
metamorphic, juvenile, or adult stages with overlapping features 


(Powles and Markle, 1984). A total of 154 taxa was identified 
for 1966, with 90 taken to species, 32 to genus, 28 to family, 
and 4 to order or suborder. Beginning in 1961, larvae in the 


families Paralepididae and Labridae were identified to genus or 
species. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 


verify, correct, and edit the original identifications. The 
primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 


used in all phases of this’ process was the CalCoOFI 
ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 


errors as possible. After computer entry, taxonomic errors and 
inconsistencies in the data base were corrected and the most 
obvious identification errors were corrected. Our current 
knowledge of ichthyoplankton techniques coupled with a precise 
understanding of the development of identification competency in 
the program over the years allowed us to critically judge the 
historical records. Identifications were changed to different 
taxa, lumped to a higher taxonomic category, or given a more 
precise taxonomic name. In some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result in quantitative 
misinterpretations. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 
distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 
following is a list of the taxa for 1966 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. Two large samples of 
sardine larvae, mostly small, poor specimens, contained some 
Opisthonema spp.; however, the entire samples were coded as 
Sardinops sagax since the majority of specimens could not be 
differentiated. The samples are from: Cruise 6607, station 
137.22 (265.9 larvae); Cruise 6608, station 137.23 (274.7 
larvae). 


Engraulis mordax - some nearshore samples of small E. mordax may 
contain other anchovy genera which could not be 
differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Bathylagus spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 


Bathylagus milleri - specimen checked. 


Stomiiformes - all specimens checked and identified to genus 
or species; residuals are small, poorly preserved or 
unavailable specimens. 


Vinciguerria lucetia - specimens taken seaward of station 100 
checked for misidentification of V. poweriae; some V. 
poweriae may remain in these samples because small larvae 
of the two species could not be differentiated; sporadic 
identification of V. poweriae began in 1961. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Bathophilus spp. - all specimens checked. 

Photonectes spp. - all specimens checked. 

Tactostoma macropus - all specimens checked. 

Paralepididae - all specimens examined and identified to species. 


Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 


Lampanyctus spp. - tentative and sporadic identifications to 
species lumped to genus. 


Lampanyctus regalis - underrepresented because of inability 
to differentiate small larvae (<5 mm) from those of other 
species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 


Lampanyctus ritteri - comment for L. regalis applies to this 
species. 


Triphoturus mexicanus - all specimens taken seaward of station 
100 checked for misidentification of T. nigrescens. 


Benthosema pterota - recognition of this species was inconsistent 
and some specimens may be included in Diogenichthys 
laternatus. 


Diogenichthys atlanticus - all specimens at margins of range 


checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

Electrona rissoi - recognition of this species was inconsistent 
and others may be included in Protomyctophum crockeri or 
Myctophidae. 

Hygophum spp. - all specimens reidentified to species; residuals 


are small, poorly preserved or unavailable specimens. 


Hygophum atratum - all specimens checked. 
Hygophum reinhardtii - all specimens checked. 


Protomyctophum crockeri - some samples on northern lines may 
contain P. thompsoni, which was not identified originally. 


Bregmaceros spp. - all gadiform types (see Index), except 
Merluccius productus and Macrouridae, reexamined. 


Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophycis marginata, 
"Otophidium", “Zoarcidae", and "blenny"; identifications of 
B. marginata proved to be mostly correct and "Zoarcidae" to 
be a yet unidentified ophidiiform species; all "Otophidium" 
and "blenny" were reexamined and the former included Ophidion 
scrippsae, Chilara taylori and other ophidiiform taxa (moved 
to order); "blenny" contained O. scrippsae, C. taylori, and 
other ophidiiform taxa. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus); larvae 


originally identified as Melamphaes spp. were not reexamined 
and this category may contain other melamphaid genera. 


Ophiodon elongatus - specimen checked. 
Oxylebius pictus - all specimens checked. 
Zaniolepis spp. - all specimens checked. 


Sebastes spp. - category may contain other scorpaenid genera, 
particularly in samples south of line 120. 


Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres spp.) or 
species (Oxyjulis californica, Semicossyphus pulcher). 


Pomacentridae - specimens checked; now includes species other 
than Chromis punctipinnis, primarily in the south. 


Chromis punctipinnis - specimens taken south of line 120 checked. 

Apogonidae - specimen checked. 

Howella brodiei - all specimens checked; originally included in 
Apogonidae; in this report we list H. brodiei in the family 


Apogonidae for convenience, recognizing that its systematic 
affinities are not resolved. 


Carangidae - most specimens checked; tentative and sporadic 
identifications to genus or species (except Trachurus 
symmetricus and Seriola lalandi) were lumped to family. 

Seriola lalandi - all specimens checked. 


Gerreidae - tentative and sporadic identifications to genus 
lumped to family. 


Haemulidae - tentative and sporadic identifications to genus 
lumped to family. 


Girella nigricans - all specimens checked. 
Medialuna californiensis - all specimens checked. 
Caulolatilus princeps - all specimens checked. 


Sciaenidae - tentative and sporadic identifications to genus 
lumped to family. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and 
reassigned. 


Nomeidae - tentative identifications to genus lumped to family. 


Pleuronectiformes - all specimens of this category (originally 
called "flatfish") were examined and reidentified. 


Bothidae - all specimens examined and reassigned; most were 
assigned to various paralichthyid genera. 


Citharichthys spp. - all larvae identified to species were lumped 
to the genus except C. stigmaeus; category includes larvae 
of Etropus spp. 


Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 
smaller larvae are in Citharichthys spp. 


Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 


Syacium ovale - all specimens examined. 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 


Hypsopsetta guttulata - specimens were originally identified as 
Pleuronichthys spp. 


Lepidopsetta bilineata - specimens checked; originally identified 
as Psettichthys melanostictus. 


Microstomus pacificus - all specimens examined. 
Platichthys stellatus - all specimens examined. 


Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species. 


Psettichthys melanostictus - all specimens examined. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego, Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury; numbers of larvae of sardine, anchovy, hake, jack 
mackerel, and Pacific mackerel; total number of fish eggs; and 
total number of fish larvae. 


Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as _ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 


in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(labllesRe 2S ang: . 3). Ecological analyses of the data were 


conducted concurrently and provided cross-checks that allowed 
correction of errors. 
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SPECIES SUMMARY 


Larvae of northern anchovy (Engraulis mordax) represented 
48.6% of all fish larvae taken on CalCOFI cruises during 1966 and 
numbered approximately four times as many as the gonostomatid 
Vinciguerria lucetia, the next most abundant species with 12.6% 
of the total larvae (Tables 2, 3). Northern anchovy ranked 
second in incidence; V. lucetia ranked third. The next most 
abundant species was Pacific hake, Merluccius productus, with 
Met -Of otal,» larvae, Pte ranked, Léth qin. joccunrence: The 
myctophid Triphoturus mexicanus ranked fourth in abundance, but 
ranked first in occurrence. Rockfish larvae, Sebastes spp., a 
composite of about 70 species, ranked 5th in abundance and 4th in 
incidence. Another myctophid, Stenobrachius leucopsarus, ranked 
6th in abundance but 14th in incidence. Larvae of jack mackerel 
(Trachurus symmetricus), the deepsea smelt Leuroglossus stilbius, 
the sardine Sardinops sagax and the sanddabs (Citharichthys spp.) 
completed the ten most abundant taxa ranking 7th, 8th, 9th, and 
10th, respectively; however, only Tiss symmetricus and 
Citharichthys spp. ranked in the top ten in occurrence, ranking 
10th and 7th, respectively. The remaining two taxa, L. stilbius 
and S. sagax, ranked 13th and 36th, respectively, in incidence. 
These 10 top-ranking taxa contributed 87.4% of all larvae taken 


during 1966. The remaining 12.6% was represented by 144 taxa 
plus the unidentified and disintegrated categories. Of the 10 


taxa, 4 were midwater species, 3 were coastal demersal species or 
generic groupings, and 3 were coastal pelagic species. 


EXPLANATION OF TABLES 


Table 1 - This table lists by cruise the pertinent station and 
tow data for 1966, the volume of water filtered and 
standard haul factor for each tow, the percent of 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-12). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 
set indicates the station on the line. Time is’ listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 
depth, volume of water strained, standard haul factor, 
and percent sorted were described in the methods 


section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: AL, 


Alaska; AX, Alexander Agassiz; JD, David Starr Jordan. 


aLae 


Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1966 in ranked order. 


Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1966 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 


Table 4 - This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. Average values are 
given for stations occupied more than once during a 
month. See Table 1 for station and tow data and Table 
6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a calendar 
month; in some cases, multiple occupancies resulted 
from separate cruises. The orders are listed in 
"phylogenetic" sequence modified from Nelson (1984). 
Subtaxa within each order are listed alphabetically. 
Page numbers for each taxon are given in the index at 
the end of the report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1961 to 
1969. Taxa are listed in the same order as in Table 4. 


Table 6 - List of stations with multiple occupancies in one month 
during 1966. 
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Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each CalCOFI cruise during 1966. 
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only those stations listed in Table 1 of this report; 
see Table 1 for inshore stations not shown on charts. 
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Figure 9. Station pattern for CalCOFI Cruise 6609. Symbols as 
in Figure 2. 
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Figure 11. Station pattern for Cruise 6611. Plankton tow 
stations indicated by a dot. 
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Figure 13. The basic station plan for CalCOFI cruises from 1950 
to the present. 
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TABLE 2. 


Rank 


WOANDUNPWNE 


Pooled occurrences of fish larvae 
cruises in 1966. 


Taxon 


Triphoturus mexicanus 
Engraulis mordax 
Vinciguerria lucetia 
Sebastes spp. 
Protomyctophum crockeri 
Cyclothone spp. 
Citharichthys spp. 
Disintegrated fish larva 
Lampanyctus ritteri 
Trachurus symmetricus 
Unidentified fish larva 
Bathylagus wesethi 
Leuroglossus stilbius 
Stenobrachius leucopsarus 
Lampanyctus spp. 
Merluccius productus 
Diogenichthys laternatus 
Myctophidae 

Melamphaes spp. 

Stomias atriventer 
Ceratoscopelus townsendi 
Symbolophorus californiensis 
Bathylagus ochotensis 
Sternoptychidae 
Lestidiops ringens 
Tarletonbeania crenularis 
Gobiidae 

Diaphus spp. 

Hygophum atratum 
Chauliodus macouni 
Diogenichthys atlanticus 
Citharichthys stigmaeus 
Diogenichthys spp. 
Sciaenidae 

Gonichthys tenuiculus 
Sardinops sagax 
Symphurus spp. 

Icichthys lockingtoni 
Synodus spp. 
Scopelarchidae 

Chromis punctipinnis 
Oxyjulis californica 
Argentina sialis 
Serranidae 

Sebastolobus spp. 
Hippoglossina stomata 
Pleuronichthys verticalis 
Paralichthys californicus 
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taken during CalCOFI 


Occurrences 


TABLE 2. 


Rank 


(Cont) 


Taxon 


Parophrys vetulus 
Hypsoblennius spp. 
Trachipteridae 
Tetragonurus cuvieri 
Trichiuridae 
Idiacanthus antrostomus 
Lyopsetta exilis 
Ophidiiformes 

Scomber japonicus 
Ophidion scrippsae 
Lampadena urophaos 
Scorpaena spp. 
Scopelogadus bispinosus 
Chiasmodontidae 
Myctophum nitidulum 
Chilara taylori 
Notoscopelus resplendens 
Peprilus simillimus 
Microstomus pacificus 
Clinidae 

Poromitra spp. 
Halichoeres spp. 
Microstoma microstoma 
Nansenia crassa 
Lampanyctus regalis 
Cottidae 

Ceratioidei 

Nansenia candida 
Glyptocephalus zachirus 
Ichthyococcus spp. 
Sphyraena argentea 
Cololabis saira 

Seriola lalandi 
Xystreurys liolepis 
Sarda chiliensis 
Semicossyphus pulcher 
Bathylagus pacificus 
Etrumeus acuminatus 
Zaniolepis spp. 
Prionotus spp. 
Medialuna californiensis 
Notolychnus valdiviae 
Brama spp. 
Scopelosaurus spp. 
Agonidae 

Bathylagus spp. 
Brosmophycis marginata 
Haemulidae 
Anguilliformes 
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Occurrences 


TABLE, 2.) (cont. ) 


Rank Taxon Occurrences 
98 Tactostoma macropus 16 
99 Syngnathus spp. 15) 
99 Scorpaenichthys marmoratus ILS} 

101 Cyclopteridae 14 

102 Carangidae 13 

HOS Gerreidae 2 

OS Aristostomias scintillans a2 

103 Gobiesocidae 2 

O03 Notolepis risso 12 

107 Pleuronichthys decurrens Wal 

107 Diplophos taenia ia 

107 Atherinidae abst 

107 Pleuronichthys coenosus 1a 

Tata Psettichthys melanostictus 10 

ILALAL Exocoetidae 10 

als} Hygophum reinhardtii 9 

114 Pleuronichthys ritteri 8 

114 Gonostomatidae 8 

IAL (Ss Gempylidae Y 

116 Oxylebius pictus if 

118 Macroramphosus gracilis 6 

alte} Stomiiformes 6 

118 Vinciguerria poweriae 6 

118 Loweina rara 6 

22. Stemonosudis macrura 5 

122 Bathophilus spp. 5 

22 Coryphaena hippurus 5 

292 Caulolatilus princeps 5 

272 Mugil spp. 5 

22 Macrouridae 5 

WA?) Pomacentridae 5 

129 Hygophum spp. 4 

129 Girella nigricans 4 

129 AuxisS spp. 4 

29 Photonectes spp. 4 

133 Opisthonema spp. 3 

13S Electrona rissoi 3 

133 Icosteus aenigmaticus 3 

533 Lepidopsetta bilineata 3 

133 Howella brodiei 3 

133 Syacium ovale 3 

3}3) Benthosema pterota 3 

133 Hypsopsetta guttulata 3 

133 Platichthys stellatus 3 

33 Scomberomorus spp. 3 

143 Physiculus spp. 2 

143 Nomeidae 2 

143 Microgadus proximus 2 

143 Bregmaceros spp. 2 
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TABLE 2. (cont.) 


Rank Taxon 

147 Polynemidae 

147 Hypsypops rubicundus 
147 Porichthys spp. 
147 Hexagrammidae 

147 Ophiodon elongatus 
147 Scorpaenidae 

147 f Aulopus spp. 

147 Bathylagus milleri 
147 Caristius macropus 
147 Apogonidae 
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Occurrences 


PRP RRP RP RRP RE 


TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1966. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
1 Engraulis mordax 468498 
2 Vinciguerria lucetia 2S 
3 Merluccius productus VPSLAE 
4 Triphoturus mexicanus 45754 
5 Sebastes spp. 37057 
6 Stenobrachius leucopsarus 26272 
Vf Trachurus symmetricus 19505 
8 Leuroglossus stilbius 16507 
9 Sardinops sagax 15542 
10 Citharichthys spp. 15502 
Tal Diogenichthys laternatus 12948 
2 Cyclothone spp. 8900 
eS Bathylagus wesethi 7728 
14 Synodus spp. 6288 
aS Lampanyctus ritteri 529 
16 Ceratoscopelus townsendi 4830 
7 Protomyctophum crockeri 4471 
18 Unidentified fish larva 4197 
19 Bathylagus ochotensis 37/9: 
20 Diaphus spp. Bean 
Pal Disintegrated fish larva 3021 
DB Sciaenidae 2983 
23 Lampanyctus spp. 2804 
24 Myctophidae 2560 
25 Chromis punctipinnis 2464 
26 Tarletonbeania crenularis 2399 
PA Diogenichthys spp. 2194 
28 Stomias atriventer 1962 
AMS) Symbolophorus californiensis L795 
30 Etrumeus acuminatus 1756 
Shit Melamphaes spp. 1627 
312 Serranidae 1509 
33 Citharichthys stigmaeus 1417 
34 Hygophum atratum 1S Sal 
35 Parophrys vetulus 1322 
36 Scomber japonicus 1241 
37 Symphurus spp. 1228 
38 Lestidiops ringens 57, 
39 Icichthys lockingtoni 1107 
40 Gonichthys tenuiculus 1084 
41 Sternoptychidae 1074 
42 Diogenichthys atlanticus 993 
43 Oxyjulis californica 946 
44 Gobiidae 938 
45 Prionotus spp. 786 
46 Chauliodus macouni 693 
47 Haemulidae 688 
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TABLE 3). (Conit.,) 


Rank Taxon Count 
48 Sebastolobus spp. 652 
49 Sphyraena argentea 629 
50 Ophidion scrippsae 628 
51 Peprilus simillimus 543 
52 Scopelarchidae 534 
53 Hypsoblennius spp. 523 
54 Paralichthys californicus 521 
55 Pleuronichthys verticalis Silly 
56 Argentina sialis 506 
57 Ophidiiformes 500 
58 Trichiuridae 492 
59 Scorpaena spp. 481 
60 Hippoglossina stomata 419 
61 Lyopsetta exilis 402 
62 Halichoeres spp. 399 
63 Tetragonurus cuvieri 386 
64 Clinidae Ba 
65 Lampadena urophaos 37,2 
66 Idiacanthus antrostomus 330 
67 Chiasmodontidae 295 
68 Nansenia candida 283 
69 Scopelogadus bispinosus 269 
70 Cottidae 267 
70 Chilara taylori 267 
72 Microstomus pacificus 263 
VS Glyptocephalus zachirus 258 
74 Notoscopelus resplendens 257 
us Trachipteridae 248 
76 Sarda chiliensis 236 
76 Seriola lalandi 236 
78 Carangidae 235 
79 Myctophum nitidulum 230 
80 Auxis spp. 222 
81 Lampanyctus regalis 199 
82 Poromitra spp. 188 
83 Ceratioidei 184 
84 Microstoma microstoma 178 
85 Nansenia crassa 164 
86 Xystreurys liolepis 162 
87 Cololabis saira Sa: 
88 Gerreidae 136 
89 Pomacentridae d3i2 
90 Semicossyphus pulcher 123 
91 Bathylagus pacificus a2 
92 Ichthyococcus spp. 110 
93 Tactostoma macropus 107 
94 Bathylagus spp. 106 
95 Diplophos taenia 98 
96 Zaniolepis spp. 89 
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TABLE 3. 


Rank 


(conte) 


Taxon 


Agonidae 

Hypsypops rubicundus 
Medialuna californiensis 
Gobiesocidae 
Scorpaenichthys marmoratus 
Notolychnus valdiviae 
Scopelosaurus spp. 

Brama spp. 

Psettichthys melanostictus 
Scomberomorus spp. 
Platichthys stellatus 
Brosmophycis marginata 
Anguilliformes 
Syngnathus spp. 

Hygophum reinhardtii 
Notolepis risso 
Exocoetidae 

Opisthonema spp. 
Gempylidae 

Aristostomias scintillans 
Cyclopteridae 
Pleuronichthys decurrens 
Pleuronichthys coenosus 
Electrona rissoi 
Benthosema pterota 
Vinciguerria poweriae 
Gonostomatidae 

Girella nigricans 
Macroramphosus gracilis 
Stomiiformes 

Atherinidae 

Stemonosudis macrura 
Oxylebius pictus 
Icosteus aenigmaticus 
Pleuronichthys ritteri 
Loweina rara 
Caulolatilus princeps 
Bathophilus spp. 
Coryphaena hippurus 
Macrouridae 

Photonectes spp. 

Mugil spp. 

Lepidopsetta bilineata 
Hygophum spp. 

Howella brodiei 

Syacium ovale 
Hexagrammidae 

Microgadus proximus 
Hypsopsetta guttulata 
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TABLE 3. (cont.) 


Rank Taxon 
146 ‘ Physiculus spp. 
146 Nomeidae 
146 Bregmaceros spp. 
149 Caristius macropus 
149 Scorpaenidae 
149 Aulopus spp. 
149 '  Bathylagus milleri 
149 Apogonidae 
149 Ophiodon elongatus 
149 Porichthys spp. 
149 Polynemidae 

Total 
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DEC. 


NOV. 
NOV. 


ocT. 
0.0 
oct. 


SEP. 


0.0 
AUG. 


32.6 
JUNE JULY 


0.0 


MAY 
MAY 


Sardinops sagax 


Opisthonema spp. (cont.) 


APR. 
APR. 


FEB. 


JAN. 
JAN. 


(cont. ) 


STATION 
STATION 
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TABLE 4. 


Myctophidae (cont.) 
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Ceratoscopelus townsendi 
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(cont. ) 


MAY 


Diaphus spp. 


APR. 


JAN. 


(cont. ) 
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(cont. ) 


TABLE 4. 


Diaphus spp. (cont.) 
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Lampadena urophaos 
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(cont. ) 


TABLE 4. 


Lampanyctus spp. 
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(cont. ) 


TABLE 4. 


Benthosema pterota 
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(cont. ) 


TABLE 4. 


Diogenichthys spp. (cont.) 
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TABLE 4. 


(cont. ) 
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(cont. ) 


TABLE 4. 


(cont. ) 


Melamphaes spp. 


NOV. DEC. 


SEP. OcT. 


AUG. 


MAY JUNE JULY 


APR. 


JAN. 


STATION 


O~ COCCCOCOMOOCOCSCeCeSooeoeosBo S8NSSSSDWOOCSCOSDBONDDOOCOnrOoOt~- ON 


. 
ON | COCOONS COSCO SOOCOONS | ONS OO ONSOOSOSDOUMNNNOOMNMYN | OW 


oo o 2 oo ~ o o 
e . . 
Seo a EON eo Se Ue OM a US CN ES COM Ey Sen aN 
So coocoooocow OCOMANOOCSCOM eoroocoeot HASOONOGSoS Coo S8oO IS 
e e e ° e e . e e e . e e e e e e e e e . e e . e . e. . ° ° . e e e e 
Coll ooooooowl owmococow 1! Owmoomainoomooo!iooo!oo! 1 No 


4 MHNOCOCOCSO ccecocecen on OOSCeeo eoo°oooeo 

° e e . . ° e ° e e . e e e e e. e e . e e e e e e e e C) e ° 
MILIMNOCOCOOC I ooooomomicooococooiocooooottititittititittt 
(=) coootwoow SCOOBDOOND SCONEFErS COCeoeoo SeoOoneo Noo 
. . . e e e e e e e . e e . . e . e. . . . . e . e J e ° e e e . e e e e e . e 
o 


tial 22222 2a LSOOONSOMNDISOOMNMO | ooooooo |! ooowoo!:nmoo 


SO ONDWOOCOOND NWOOCSCO CONTRO OOCOCOFOMSOOONGOSCo 8&o 


° 
MOILOMNWOOCOCOMO I MNocCOCO | oommoooooonomoocooonoooo! moe 


ea 8 SSS SO SSN OS ISS'S) 


SSSSSUMSEMMEMESmMoommmesmesssossosssoonmecosess 


SONSCOMAOCOCOCOCODPTNOOCOUNDTFMOORNOOCOCOCOCOCOCOCSCOCOCOMrFao 8o 


° 
MMWDOOPOCHOOCOOMMMOOCOMMAOOOMMOODOSCOCOOSCOOCOCOMMNG | oo 
ae 


oooocoeonoeoceoe oooooo oo°ecoooo eooo 


oe Te e e “0 “6 “eo te ‘e © ‘ec eytier 6 te fe ve © fe; (0: <0) Je: fe Je oe @ @ 


rrtrttttttooooooowooo!icoooooo!iooooooo!ioooo!tiititt 


ON OCOOWONS 


Sry fpoenmoenot lt tho fb tte tt Di it tt tent i tet ei eu i oe gan oo tee 


SCO coOoCoOoCoCoCCCoCOoOrnocomomooocoooooonoooooooowoooooeo 


SCO | COD OOMOOOCOCOONMNOONONOOOCOCOMOSOCONGCOCOOCCOOCOCOONOCOoOoCoOOo 


coooocooooocoooococoooooocooooeoooooocoocooocoooeooeoooo 
e . . e J e . . e e e . O . . e . . . . e e e . e e . e . e . . . . e e . e . . . e e . e e 
SOONNNONMNONDOMOMONMONMOOMMOMNMNOOCOMOMONMNOOMONMONMNOOCONWMNM 
SOAMMNANNWOWOFOMPANNMNLOLOFAMATNNWOFOtMINnNNWOUOFOAOWrTNNKwOWUOrFoadTaN 
cooocooooocooococoococooocoocoocoocoocooocooooecoqcoeooeo0oeoooooo 
. . e e . e e e . . e e . . . e e e e . . . e e . e e . e e . e e e . e . . . . e . e . e e 
AMM EEE RrrocoocococoCcoMNNMNNANNANMPFeeeErrrroocooooomm™n 
SOC CCCOCOOCCOCCO RN RN RF FRR RR RRR RRR RR RR RRR ANNNNNANNNNNN 
To Ne Mes Mc Mc Mc Bo Be Dn Be ee nc cn On BP cB ee 


204 


0°0 = 0°0 0°0 0°0O 0°0O 6°Z 8°9 = 0°0O 0°0 0°0 0°08 0°46 
0°0 = 0°0 Ee 0°0 0°0 0°0 0°0 = 0°0 0°0 0°0 0°09 O°L6 
O’°e = = = = = = = = = = = O°6ET 0°VE 
0°0O = = 0°0 0°0 0°0O 0°0O 0°0 = o°e 0°0 0°0O 0°08 O°€6 
0°O = 0°0 0°0 0°0 = 0°0 0°0 = 0°0 E-€ 0°0 0°O0b O°E€6 
0°0 = SC = = = = = = = = = 0°O0cT 0°06 
0°0 = 0°0 0°0 0°0 0°0O 0°O Es€ = S°t 0°O = 0°06 0°06 
0°0O = 0°0 0°O 0°0 UE 6°72 0°0 = 0°0O 0°0 = 0°09 0°06 
= = Ene 0°O Lo ate 0°0O 0°O 0°0 0°0O = 0°0O = 0°06 O°E8 
0°0 = 0°90 0°0O 0°0O 0°0O 0°0O ORE 0°O = 0°0 = 0°08 O°E8 
0°0O = 0°0O Z°E 0°0 0°0O 0°0O 0°0 0°0o = 0°O > 0°08 0°08 
0°O = 0°0 0°0O 0°0 9°E 0°O 0°0 0°0O = 0°0 = 0°O0L 0°08 
0°0 = 0°0 = = c°9 0°0 = 0°0 = = 0°0 0°0L O°OL 
= = 0°0 = = GEE 0°0O = 0°0 = = = 0°08 O°L9 
= = 0°0 = = v°9 0°0O = = = = = 0°06 O°E€9 
0°0O = = = = 0°0 6°C = 0°0O = = = 0°0L O°E9 
*Oaa * AON * LOO ‘das “nw zAToL anne AWW “adv ° dW “qa “NWP NOLLWLS 
*dds ez}rMmo1r0g 
= O°e = = = = = = = = = = o°-o0e€ O°EST 
= ore 0°0 = Les 0°0 = 0°0 0°0 = OE = 0°09 O°LET 
= = 0°0 = Wwe 0°0 = 0°0 B°E _ 0°0 = 0°SS O°LET 
= 0°0 0°0 = 0°0 6°Z = 0°O SFE = 0°0O = 0°0S O°LET 
0°0O CE Z°S = 0°0 0°0O = 0°0O 0°0 = 0°0 = 0°Or O°LET 
9°Z 0°0 0°0O = 0°0O 0°0 = 0°0O 0°O = 0°0O = Oo°Sse O°LET 
= 0°0o 0°0 = 8°Z 0°0O = orl 6°Z = 0°0O = OFO0S* OF GEL 
= = 0°0o = 0°0O 0°0 = Pre 0°0O = 0°0 = 0°SS O°EET 
= 0°0 (L4 = 0°O 0°0O = 0°0 0°O = 0°0 = 0°0S O°EET 
= = 0°0O = Gas 0°0 = 0°O 0°0 = 0°0 = 0°Sh O°EET 
0°0O - O°e = 0°0O 0°O = 0°0 GES = 0°0 = OFSE OEE 
0°0 0°O 0°O = T°e€ 0°O = 0°0 0°0 = 0°0 = O°O0€ O°EET 
= = = = = LES = = = = 0°0 = 0°08 O°OET 
= = = = = ESS = Ec = = (Aunt = 0°OL O°OET 
= = = = = 0°0 = 9°E = = _ = 0°S9 O°OET 
0°0O 0°0 9°S S 0°0 0°0O = 0°0 0°0O = 0°O = 0°09 O°OET 
0°0O = 0°0 = 0°0 6°Z = 0°0 0°0 = 0°0O = 0°SS O°OET 
0°0 0°0O 0°0O = Gre 0°0O - 0-0 0-0 = 0°0 = 0°O0S O°OET 
0°0O 0°0 0°0O = LESS 0°0 = 0°0 0°0 = 0°0 = O°SE O°OET 
= = = = = Le = = = = 0°O oa 0°08 O°LZT 
= = = = = O°e = 0°0O = = 0°0 = OnOL? OF LGE 
0°O = v°6 = 0°0 0°0 = 0°0 0°0 - 0°0 = 0°SS O°LZT 
0°0 = 0°0 = Ce S 0°0 = 0°0 0°0 = 0°0O = OFSTA OP LET 
0°0O 0°O 0°0 = O°Ee 0°0 = 0°0 0°0 = 0°0 = OkOR. OF LEE 
Et6 0°0O 0°0 = Gee 0-0 - 0°0 0°0O = — 0°0 0°09 O°E2T 
° Daa * AON * LOO * das -onw AIO£ anor AWW *adW * aww “aad “NWe NOLLWLS 


(°quo9) :dds saeyduerTan 


(°3u00) °) ATaVL 


205 


(cont. ) 


TABLE 4. 
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Sebastes spp. 
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MAY 
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Sebastes spp. 
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(cont. ) 


TABLE 4. 


(cont. ) 


Sebastolobus spp. 
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TABLE 4. 


Hypsoblennius spp. (cont.) 
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(cont. ) 
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Gobiidae (cont.) 
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(cont. ) 


TABLE 4. 


Citharichthys spp. (cont.) 
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TABLE 4. 
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TABLE 4. 
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(cont. ) 


TABLE 4. 


Unidentified fish larva (cont.) 
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(cont. ) 


TABLE 4. 


Unidentified fish larva (cont.) 
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TABLE 6. List of stations which were occupied twice in one month 
during 1966. 


Station Month 
80.0 51.0 
80.0 52.0 
80.0 60.0 
80.0 65.0 
80.0 70.0 
80.0 80.0 
80.0 90.0 
80.0 100.0 
82.0 47.0 
83.0 40.0 
83.0 43.0 
83.0 51.0 


83.0 55.0 
83.0 60.0 
83.0 65.0 
83.0 70.0 


83.0 80.0 
83.0 90.0 
87.0 3370 
87.0 357-10 


87.0 40.0 
87.0 45.0 
87.0 50.0 
87.0 55.0 
93.0 28.0 
93.0 30.0 
93.0 40.0 
93.0 50.0 


93.0 60.0 
9350 70.0 
93.0 80.0 
93.30 90.0 


103.0 30.0 
103.0 35.0 
103.0 40.0 
103.0 45.0 
127.0 50.0 
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MYCEOPRUMBAINEL AIL IM: 55 wc: T ee eae. ho lotto neinloe 6s 178 
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Symbol Gphonus Cali fOrnieCnsSisS <0 ss < cies 5 Meo malar fats) 
TarHNeeOnbeanla CrenulariS «sic. 5S t<. si tenkeds eaebaks ets 186 
Synodontoidei 
Synodontidae 
SVM OCAUSIMS DP Diemtehon el belol siihel letoirencnete GOOoO ODO aD oo Gane dooGC 188 
Gadiformes 
Bregmacerotidae 
BEEGMACCEOS Mm SPPyaine «elileis" ec) one io keusicielel cRovenohoneiatcnononeuetohe 189 
Gadidae 
Microgadus proximus ..... slioleis| olleitelialle! MolfeiteWel(ol oleic elle) ielioke 189 
Merlucciidae 
MerluceiusS PEGAUCEUS) Ves cuss. 6 se 0% 6 sietehehelcici er mencnenchone re 189 
Moridae 
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Bythitidae 
BrOSMOPAY.CLS MAGGTMACAY + ool sew on ord. Seales te lotatetetevedemet tees 9'5 
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Ophidiidae 


CHIVAFAVEAYLOEL <1 


Ophidion scrippsae 
Batracoidiformes 
Batracoididae 


POTTCHERYS SPP. +. 


Lophiiformes 


Cer atdloniGe ik scwy teks hel he vchiel choked aks 


Gobiesociformes 


Gobwesocidaciy cer. acre ctetet oe 


Beloniformes 


HNOCOCt GACT arate ae cre erere 


Scomberesocidae 


Gololablsesairal srs. 


Atheriniformes 


eloeneiliguloCles. oh G6.60.6.0.00.0.0 


Lampriformes 


Trachipteridae. <<)... 6. 


Beryciformes 
Melamphaidae 


Melamphaes spp. ... 
Poromitral Spp. ..% 


cece e eee ere eee eee ee see ere eee eee eee 


coerce eee eer ec eee ee ee eee eee eee eee ese 


eoeceer eee ere eee eee eee eee eee eee eee 


eoecerer ee ere eee eee eee ee ee eee eee seee 


oereeeeerer eee eee eee eee eee wee eee ee 


oereceere eee eee eee ee ee eer eee eee eee 


SCoOpelogadus bIspInOSus, js.) cicvsessehekete thee ch ehaenereremerene 


Syngnathiformes 
Macroramphosidae 


Macroramphosus gracilis 


Syngnathidae 


sy Aplopatetel abit The}els | G.G.G.0 G.00 0.000.060 0.0.0.0 0 O NOOO D OD. 060600 


Scorpaeniformes 
Cottoidei 


Ne fey jiks k= ae ee a ee 
COEEMAAC 232 sisrec co oe eta 

Scorpaenichthys marmoratus 
Cyclopteriidac: tr.6r.tsarersre 
HEXAGGAMMUGAS® 95%. 50c5 rene tayae tote Veharescberolotakehek oat eMele hake le er enemeneene Re 


Ophiodon elongatus 


Oxylebius pictus .. 
Zaniolepis spp. ... 


Scorpaenoidei 


SCOEPAeCN dae es sts coo, esate s 2 
SCOLEPACIA SPPiem teteketetisl le toto stetenete tote toleicela -feteketenceteter ete oxic 
SEDASEES: SPPics watareratelotese ts tereners tama: cls iene tomes One, ohh etemete seen 


Sebastolobus spp. 
Triglidae 


Prionotus: Spp- %%.'e% 


Perciformes 
Blennioidei 
Blenniidae 
Hypsoblennius spp. 


GUVs GASs oS cieverecoleeuaies eave wie eee. 6) 0 en oteS Bie-ceeiee eo eee ee 


Gobioidei 


GODASIGACSH te tetepene hota totete Tes tenets 


Ce ee | 


eececerereecece ee ee eee eee ee eee oe wees 


ceocece eee ee ee ee ee ee eee eee eee ee ee 


coerce ec eee eee ees ee eee ee see eee ee ee 


ee) 


ose eee ee eee eee eee ee eee ere eee eee 
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Icosteoidei 
Icosteidae 
LCOSECUS WACRTGMAET CUS... «; 2,02 syshabesenehatovete aictickoorereiereie is. ¢ 222 
Labroidei 
Labridae 
BEWIGENODADS GI)q SooosoUC OOO OUD OOO GO DOWOO OO OOOO OE 222 
Opals Gaililitopduiesy GoooacdaqbomoodddOmOGKG00 O06 223 
Semucossypmuism pul CHET: |. /cjere, sie) <yslesel sus spate, ebeienalcus lo eteners 22/5 
POMACGET te Caley Wane soo) alc) cis! 22 0° a) of sie co at ota el folie olen o/ote leita, c Be ODO OO 225 
CHEOMUSIDUNGELDINNIS | fhe ss) tant eit olahny =. ev ele Steed sista nsvel cle 226 
VSO PS eaUp I CUMULUS, crete cree 6) rote! oie tel sie 5! elie! ol ote tartel eteliot ene DIAN), 
Mugiloidei 
Mugilidae 
MICO I Byeyo\o “SBS eae op o-0 OOOO 000 OOOO. 600.6. O00 OOOO GOO PYOXT 
Percoidei 
PNeSS SIRELGEIS 6 GO blo RR ORO OT) OS DIE an nO NTE OO Ox8 CDI LC 228 
is(ouneiisia) Joreto%s ies D Mp eie mo ore Cla DIGIC ONO OF OO OUI IOS OD OOO 228 
Bramidae 
ETSI MRCSOID Cait sto) 6" shale ah Bays be!-<! w 6).6-8) ot Skew 2S als 1-6 oT ee a Sl SoeNo Nets 228 
SAGAS aS Mere reyes oh elie? <'a%clyets sine se7 sje leyetia's wa! onay's ols: wile eis! oMetieter Ot ea taltel « 228 
SOE HOM AeA MATICET rx 2<-<)cuepcine, aeueseus os eu siete te .odtelete piehe iitele, eae 229 
BEACHURUS, (SYMMCEC IL CUS! sss 's:ie1e)e)'s..s sjletelle aetesto tote eierels: 6 'e!-e 229 
Caristiidae 
CaS Em SmlaCTOPUS "sic else sre levol ele) che ele! =) ciaitele a eheteRe dae hel ote 283 
Coryphaenidae 
COoRVpAaena DD PpPu Firs) cao’ site letsterericots: sal Wolo eielefeteaslel eles os © 233 
(CHARGING “Sid.6.6 G6 o CICAOH CREO ROOM EC OR ON CHOIR ROTO: Oy O50 CO CLOIO-O 1c 233 
HAS MUNG AS Macwetemen ouey ev eis,s.cicueueyeusuous ve ssienenteteronseeienebenet ucliencnencre 234 
Kyphosidae 
GAOT NG EN CANS: « s < sete wie «ors o) islieieis la lellefelele Sie s/.0 shee 234 
MediuaiunamCaleutOrny CMSTS) 2) 2s 101 cis (us less isietoiegs stele te) aie 234 
Malacanthidae 
Caimlolarrinus DEINCCDS : “se. ietw. dissin! opsiche Bist leteteletio i sisre < 5-6 235 
SlAEMuiCAS os cocboop oF deo oo GUMUOODOUDOOOGC FOC UO OOOO PXENG) 
S Oise aCe ara ners cave fois Jay's Jo ce sive falinveys jo euaics aise, a ya Cone teBonieh te nevetanost itehne 237, 
Polynemoidei 
POM VW MeMiG ASM eicwspeneye ie lei6) s),s.6 6 's\s,0en0 essen el SerocooouoD eo oondHe 238 
Scombroidei 
GSMP VA Aae mterey Woraieiel oe e) c:6\'sive wishin wine © sues is) eilalsiis ieiei ole) epeiisenaichoaeist es 239 
Scombridae 
PIU SRS Dime Monee) <1 s\(c..c7« esse! suavensjeasneuomeeeme akebome Rete tet here ere 239 
SAEGAMCHIMMOMST S120. 0 cis elelc.,se10) oyoeyo oudisi wits eheltetoholeweiats) se 239 
SCOMDCE PiaAPOWUNCUS. |. /.,« < cse.,- ie ls10 o) auatenersvouotete tetevelewe bene rs (<< 240 
Scomberomorus spp. ..... boodoob oD OOOO bDDOOAbOC ADDS 241 
IMPLI MLEENCES Go aoccdd bo OD OU O OOOO GA O000 5 OOD D0KOUOD0O00N 241 
Sphyraenoidei 
Sphyraenidae 
Syoivageeney BiTc@ihee) Goucno0u0uucdo doo d0gDco000D0000 242 
Stromateoidei 
Centrolophidae 
RETCHERYS TOCMUNGIE ONL, \\e's ons ss eerais a ously eieie)eteroieieuele) oh : 243 
iN(CnNSaKOEV "Ag oodad so 6 CoC OOO OCU OO UOOUU On UGOOUD Uda 0004 510 245 
Stromateidae 
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PEP RAMS AS aM IL LIN! tetas io .e!e aie aia eve coren en eh isusriens a isdey ene a oks 245 
Tetragonuridae 
TeeragonuruUs) \CUVMETHG Wie ac eles shsieKener etaker + elsuslicisiel eel ouel siiens 246 
Trachinoidei 
ChafalSmoG omitca Galea sterenorso orehelerel spencers) s)e) stehsnener ie enotene) sre icienee) cena 247 
Pleuronectiformes 
Pleuronectoidei 
Paralichthyidae 
(abies) Velghel asp AS) 0) co, (SA.0 DDR DO OO OCI. O05 006 248 
CLERATVERENYS (SELTOMACUS. sc aisheveysnata lave tous cass «20s aereueie 253 
Hippoglossima SCOMAC Al yo xass1< sexs tejor aleve (a o.tchce ts ls 1s levee ee 25D 
Paralirenthys (Cali LOENPCUS 4, o aie 6ésecd.8 04s. 5) Savane oi fener 256 
SV ACT MOV a UCU eaver oneieh ci cis: oi overstate e)ieals cccionerelare a rewoleichel oenene BST 
MYSEECULYS lL OMC PINS wits c iorercr sues lone ole oe siienerctierage oienoreiene 21507) 
Pleuronectidae 
Gili DEOCECDAAUUSE ZACH S  wetaneysis onenare ce cere. oisieloke one onetiene 258 
My PSOPSCEEANGUECUTGAEA® faicr ene aisie) cferstatevet els) sy cheleioiers ele) rete 259) 
Lepidopseccar Dil INeACA “<j. stays. 0 orale tone js one aie aetoy euerens 259 
EY ODSCE Ca mOMI ITS) 1 Siu) ar50s. 0 6:6 esta sie, ar a seuetes erelfece. ware) ele laneueere 259 
MICFOSEOMUS: PaACI LI CUS 2)6. 3066 0's. 6.306 se 6% 6) 4,016 9 Soke ow ey one 260 
PArOplGEyS. VECUT US erersuei a ciel shel sie ef erereneseusieleie el eveuel ete) okenens 261 
PLlatichthys: SECIIPACUS «2 xia <eterstausceicsateisisieis % ols Sse) oteele 263 
Pleuronichthys coenosus ...... Sa COO OOO OOOaO 6H OO DD 263 
PLeCUTONIVCRERYS GECUrFENS! « c1asaiestenenatie sfeite @ as sees) ots 263 
PICUFONICRERYS FLEECOPD asic \ej cto o aselel ave epere (aire. etal ov erevens 264 
PLleuroniCheEhys- VETERCALUS) Sir sinsnerale 9) svaiei ene ns ore 6 10) 264 
Psettichthys mel anoSticeus a sis iq ssc, esse 0. 0.6. se wiser atauers 265 
Soleoidei 
Cynoglossidae 
SYMPBUEUS YSPPie pls cc, sss) sire) «avons exerieededonereusys cic e)isisue) ene susyene 265 
Drsintegrated! fish VaArVa 4.2) «. «6 isc te & oteretbotebassne syelmieis sel eee) s) oiers 267 
Unidentifved) fishy Varvay <6 os 6 steers fiigcd ove chu ah cts soshermiel ¢ ated le aielers 272 


GPO 583-797/69632 287 


bys MN ls Lal 


Bee. 


eer’ won yiby Wa 


7 ey etave mone Ap ens SBD 


| ae mie 


Ce eplaseees L 


= « * *! 


ete rersienr ss 
rate =e be ee ee ee SS ‘a 
> ol Ooernbhesias 


m4 sine (inne 
Sen eeat 
a 4 ew. 


Pa 


p seeaa ie legks 


ee 205 40 e VOR e 4G8 
ac. ea) a 
>, an @gee Aé 
ely - 
Ss 9 oe a oe © 7 
: ; q 


a ae 4 


= 3 ds an ayamager’ 


7 . 


i il 
7 . Wea: 

¥ : 
Slates cme a 


’ ne a 
. ~ y 4 ia tho ys 
* ae air sid) 
; ee q 


is 4 
Ber 


7 7 i 6 catihec baat : 2 i 7 ; 
; a ean ‘ jaar > a 


ay r 


O were 
' wey 
i e » ‘a @ Bi eo. 
9 7 ine 


a la 
- iS , 
as in i 
-_ i 5 7 
he 
7 ” Pp 
- ; ; ; a * 
co ee 
j . s i 7 » le! a | 
i , nef 4 Tas 
a ave) 
be ! oe } » i 
i _ alias a * : - vi ‘ m re i 
1h Toe SL e to ° f M be | j = » Eee 4 - 7 , 
a say oe i 7) oy all ae 7 i 7 
) Pa , : a a iZ 7 
7" A a 1) 7 Ol 
: . 


RECENT TECHNICAL MEMORANDUMS 


Copies of this and other NOAA Technical Memorandums are available from the National Technical 
Information Service, 5285 Port Royal Road, Springfield, VA 22167. Paper copies vary in price. 
Microfiche copies cost $4.50. Recent issues of NOAA Technical Memorandums from the NMFS 
Southwest Fisheries Center are listed below: 


NOAA-TM-NMFS-SWEFC- 87 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1959. 
E.G. STEVENS, R.L. CHARTER, H.G. MOSER, and M.S. BUSBY 
(September 1987) 


88 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1960. 
D.A. AMBROSE, R.L. CHARTER, H.G. MOSER, and C.R. SANTOS 
METHOT 
(September 1987) 


89 Summary of distribution records of the spinner dolphin, Stenella 
longirostris, and the pantropical spotted dolphin, S. attenuata, from 
the western Pacific Ocean, Indian Ocean and Red Sea. 

J.W. GILPATRICK, JR., W.F. PERRIN, S. LEATHERWOOD, and L. 
SHIROMA 
(October 1987) 


90 Summary of worldwide locality records of the striped dolphin, 
Stenella coeruleoalba. 
C.E. WILSON, W.F. PERRIN, J.W. GILPATRICK, JR., and 
S. LEATHERWOOD 
(December 1987) 


91 Micropatch sampler data. 
R.W. OWEN and C.A. KIMBRELL 
(December 1987) 


92 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1961. 
E.M. SANDKNOP, R.L. CHARTER, H.G. MOSER, C.A. MEYER, 
and A.E. HAYS 
(January 1988) 


93 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1962. 
B.Y. SUMIDA, R.L. CHARTER, H.G. MOSER, and D.L. SNOW 
(January 1988) 


94 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1963. 
D.A. AMBROSE, R.L. CHARTER, H.G. MOSER, and B.S. EARHART 
(January 1988) 


95 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1964. 
E.M. SANDKNOP, R.L. CHARTER, H.G. MOSER, C.A. MEYER, 
and A.E. HAYS 
(January 1988) 


96 Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1965. 
E.G. STEVENS, R.L. CHARTER, H.G. MOSER, and L.R. ZINS 
(January 1988) 


